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;"(7l ) 3ajiaMTt»ib 



BcCCOX>3HUfi liayHMO-HCCIWOBaTCIbCKirfi IfllCTllTVT 

no KpeaieHHio CKBaacmi m 6ypnBUM pacTBopav 



in*) yCTPOHCTBO HJ1fl yCTAHOBKH PACIIfHPSIEMOro 
XBOCTOBMKA B CKBA/KHf !K 



I 

H3o6pe>Tt><Ht othochtch k Kptruemiio ckbb- 
*hh m npeaHajMancHo k Mcno.ib30ftuuH» npH 
mxxihuhm npoHKuaeMwx n^acros b >ieo6c«- 
weHHbix CKBa>KHHax m pcMoirre oCcaiiHUx ko- 

.10HH. 

H3BecrHo ycrpofiCTBo o-ifl ycraMoaxH pac- 

LUHpReMOrO XBOCTOfiMKa B CKfidiftMHe. ftK.IJOVaKV 5 

me* 3a*pemcHHyio eepxHcA warrbio Ha Tpy- 
6ax xt* cn>CKa ycTpoAcraa a CKaa*nHy no- 
-lyio lUTdNry c nopiuHCM a iim/kh^A sac™ h 
oxaaTbiaaiomMft nopuieHs iticiHHAp c paciiixpH- 

TCJICM, yCT3H0B-1£HHblH Ha Ufrafirc C RO3M0*- 

MOCTbK) neptMeuieHH* 1 1). 10 

B 3tom ycrpoftcra* xboctobmk passmen 
Haa WKiHiupOM c pacuiupHTwcM, sto b aBa- 

pHHHNX CMTyaUHflX MOMCT OCJIOttHMTb JIHKBK- 

a^okio aaapHfi H3-33 ocraMCHH* a cKBawHae 
MaccHBKaro uK^uis^pa. fJ 

HaH^oiee 6#im3kmm k npejuiaraeMOMy no 
-rexHHveocoA cvuihocth h aocth racMOMy pe- 

3y^bT3Ty JlB.lHeTCH VCTpoftCTBO JUH yCTB HOBKH 

pacujMp^cMoro xaocroBHKa a cxBattHMe. bkw 
natouiee npncoe.*HHewnuft k ko-iohhc rpy6 um- 20 
* Hiip h pa3MCWCKMwA a cro nonocTH nopmeHb 

CO OJTOKOM B BepXHeM W2 CTh H pacUJ HpHT€J16M 

co urraicrofl — a WfttHefi qacru |2J. 



He.lOCTaTKOM H3BCCTHOrO ycTpoAcTa* *0- 
.ihctcm c.ioaoiocTb TexuaiorHH 33Kpen.ieHHn 

XDOCTOBMKa. Mil) CB*3tfHO C Heo6X04HM0Cn»K> 
C030aHHfl 0 TpyfiaX H3<5uTOHMOrO aaBJICHHfl 
(120-150 Krc/CM 2 ) a.™ pacuiHpeHHH XBOCTO- 

bmkb, uto noBumaeT onacHocTb pa6oT h Tpe- 
6yer HCiKLib30BaHne HaaeMworo hctohhhkb jiaa- 
jichh* (ueM«HTKpciBO>iHoro arperdTa kjim 6ypo- 
uoro Hacoca). 

licib H3o6pcTCHMft ynpomeHHe TexHaio- 

rHH 33KpcmeHMJ* XBOCTOdHKa. 

3ra ucjife joerHraeTCfi t«m, mto um^ihkap 
Buno/iHCH c Kana.iaMM iwii coo6we»w* noa- 
nopujh€Boft noJiocTH c 33Tpy6HbjM npocrpaH- 
ctbom. a riopuiCHb cHa<J->KCH # Mexa«H3M0M &n* 
4»HKcauHK ero b mMHtupe. sunaiHeHHOM a bw- 
iie noanpyMHHeMHoro b oceaoM HanpaBJTeKMH 
uiTOKa c paanajibHo nojiBM)KiiwMK mapaMw. 
pa3MeuieNHbi.MM a KOiibueswx nporoMKax nopui* 

H» H LIHJIHHiipa. 

Ha nepTe^e «3o6pa^eH o6uihm bha ycipofl- 
daa a pa3pt3c iicpe,n iiaHa.ioM 3aKpcn^e«HJi 

XBOCTOOMKa 

yCTpoACTBO BK.TtOMa^T UH^MMiip I C K3Ha* 

2 h 3 m iinpufeiib 4 c no^npy^MHeHMWM 

1UTOK0M 5» »IT8«rOM 6 M paciriHpMTC.KrM 7. 



^UHJHMjp I B HH/KHCU HilCTI! BhlllO.IKCK C K0.1b* 
j^jBOA npOTOIKOM 8 113 8HVTpCHHCA llOBCpXHOC- 

" n?P.W^ b A hmctt pa.iMa.ibHo nojBHJKHbre 
Mlji&yMP^P wapy 9. luaHMOfleAcT* 

npOTOMKOft 8 llfMlilupfl i 

o3r^%UnbiiHeHHht\i c KaibutBoA kb- 
flO m »wcTvnoM It. Kbho.i 3 BmnaineH 
JinitVce^a 12, a pacujiipiiTC.ib 7 cHa6*eH 

^ienuyYuiUHiupoM I h pa c hi h dm tcaqm 7 
' JM^iaeM XBOCTOBHK H. Hoihuhh 15 o6o3Ha- 
..^.^■^GpacbJBaeMbtA b Tpy6M rpy* ai* pactJ>HK- 
;vcauMtf ropuiHfl 4 co uiiaHroft fi*n paciUHpKTe* 
7. o6-ier«ieKHH jbhachhh b nopuiHe 
lUTok 5 BbtnaiticH c kbhmzmh 16; 
y^X^i'JLia . r€|»WTM3dliB« uiTOKa 5 m nopuiHA 4 

;S^j^>*C>«VTpCMbJ yrUOTHHTC.lbHbiC 3Je3fCJirbi 17. 

^^uanopuiHeBaii nociocib 18 uu.iiiiupa I co- 
:-:r. ^Jftwenz c fpytiHUM, .i nojnopuJHeaa* naioctb 
Il9 sfpei Ka«a.ibi 3 m 2 — c jaTp\6HWM npo- 

CTpaHCTBOM. 

f I : ; VcrpoftCTBo paooraer c.ie.iyioiiiiiti oopa- 

t; ;V<*B nopiaeHb 4 »ja*.iHBaK>r uitok 5 h <Jwk- 
oipytOT erouiapaMH 9 a hm*h*m no:io*eJotK. 

^| jo coBMemeHH* mapoa 9 c Koibueaoi iu»ai 
^,v8^.%a« jicuoifccHHR noonpyxctimiiiiA 

UITOK 5 CBOHM BbJCTVIIOM II BbUaB.1HBB€T UI3- 

■pbi 9 a KaibUOBvn) »smiubk\ 8 h rtn cbhmm 
fiopu^Hh 4 it>4Kcnpyorcti otMocKtf.ibKO uhjimha- 
pa 1 ripn ti:\xKf y'vTpoicTBa b ckb3*HKV tpy- 
6h hc *auo.;*Hs>T AH.ikocTbW h.ih ace sanai* 
hhjo: mba?;:™*'. B. pvn.ibt.iTf vroro jaaieune 
b noAncpu^rBo* iio.uh'TH 19 pjcTct h pa B HO 

flUpOCTd? KNACKY J.;tH.lCMHK> laTpYOKOTO 
CTtXlO* AH^KOCTM. (Iptl AOCTUMCCHKH TJiyOMHbJ 

ycianoBKH \!i'KTOHMKa b rpyOti cOpacbiiaioT 

rpyi !o. r:<»T .?tiH B.iiiH.urH;n T iuTf>K 5 b nop- 

IL'^HL 4 II pi'. f»*)V KO.lbllfHdM kaMSBKa 10 

luroKi vohMt : : .ar7CB c ^KcaTopa^M 9. btaj- 
KMBdevMv* -;^.:HHjr-Mvi I r nopm^Hb 4. nocie 
sero noptueHb 4 irncTBHt* paanorrM obb- 
.vkmm b nron'ipuifeBiir? 19 m Ha.inopiuHeaoft 18 
nann-tn* [lM.mHJipa I .limMrren BBcpx c npo- 

TftTHBaHMfM paCIUMpHTf.'m 7 -I*p<r1 XBOCTCBHK 

14. DopujettL 4 ct* !:iT.'smofl K m pac'jfHpHd* 



IB 



11 



as 



it 



^om 7 4BM>KvTCfl ao Tex irop* noKa K^anaH 13 
ne cwn o ccajjo 12 KaHa/ia 3- 3thm AOCTHra- 
ercn Hane7Khoe v pa3o(JiueHHr Tpy6Horb : h 
Tpy6noro npocrpaHCTBa -«a eayva'a Ano^^Sfciie- 
hhh ytwoTMMT&iwiJx ^cmchtob:!^^^^ 
witHjpoM | . k nof>tiikeM [ 4 m wc)^ v irp^iij^ 
H iutokom S. Ha btom 9aicaKUH8a<rfcfi pacinn : 
priiHc xBocroBHKa 14 c ynopOM cro ;b iwihh4P 

I H ycrpoACTBOIhOJlHHMBlOr H3 CKBa^HUtC 

npOTHriiBBKHCM pacuJHpHTe^fl 7 sepea \cicfaV- : 
lliVWCW MaCTb XBOCTOBHKa I4>.^> ;^?>-V^v.- ^ ••• 
flpexio^HHoe ycrpoftcTBo JVIB yCTaHOBKH 
paciuHpneMUX xboctobhkob b ckbb)khk3x no> 
BaiHT cweT ynpouieHHR TexnanorMH riyrcM 

HCfCHOMCHHH HCn<WJb3CBaHH» Hd3€MHblX HCTOH- 

hhkob aaB,ieHHx. HanpMMep urMetrrHpoao^iHux 
arperaroo. h noBWlucHHR ypo&Hn Tf xhhkh <fe» 
3onacHocTM pa6or Ha yet be noaucirrb 3<t>4>cK- 

THBHOCTb HOOmUHH CKB3/KHH. 



<Popj*yjia usoOpereHttx 

K. yCTpoACTBO JWR yCTBHOBKM paCUIHpffBMO- 

to xBOCTOBUKa 8 CKB3*Hrte. Biotio*ia»mee npH- 

COtaHHCHHbJH K KOJlOHM€ TpyO UHJlHHAp U pal- 
MemCHHbiti B €fO AOilOCTH flOpm6Hb CO 10TQKOM 

» tepxHcfi mbcih ii pacuwpirrexetivco jar*n^ 
rofi — b hmmkcJ) Macr m. orAUHwou\eecn ten. 
sto. c uc^wo ynpoineMNB t^xkcltothh HKptft- 

.tCMHH KBOCTOBMPCa. UM.lltHap BbinO.tHCH C KB- 
Ha.taMu xw coo6ulchh» flO.ltlOptlJJICBoA IJO-IOC- 
TH C >3Tpy6HUM npOCTpatMTTBO*. a rtopiufHb 

cnaO^fceii vexamiivox xi« ^HKcaunn ciob mh- 
2. ycrpoftcTBQ no n I, urjuvavmeec* tcm. 

STO MCXaHMlW ^ MKC31 ^'* WPUJHSI BbM0.1HCH B 

BHjit noaiipy3*(HKCMHori/ h oceaoH HanpaaieHHH 
umwd c pa.iMB.ib»io iuubh^huhh luapa^H, 
p:i:iMCiUiHH^v^ a KutibucBLix nporoNKax nopm- 

IfH h HM.llOUpa. 

rUTOHhHKM MH^pMaUHH. 
ISpHIIMTbie BO BHHMaHMe ilpH >KCnepTH3e 

IlaTCMT CUIA Nf 3179168. icr 166-14. 
ofiv6.iMK- 1965. 

2. .Oil Week., t 17. \» II. c 23-32 

(npOTOTHIll. 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1]. 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2]. 



2 



A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgf/cm 2 ) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 
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Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection], Channel 3 is implemented in the form of seat 
12, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 17 are provided to make stem 5 and piston 4 leak tight. Cavity 18 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1. When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 15 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 
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7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 17 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 . A device as in Claim 1 , distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 1 1, pp. 23-32 (prototype). 
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